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When the Hang Seng Index Futures was first
introduced in Hong Kong in May 1986, many people
viewed it as a gambling rather than investment tool
Though we all understand the importance of
speculators in a futures markets, we feel a need tc
explore on the thoretical side.
In the paper that follows, we present a detailed
account of how the Hang Seng Index Futures works. We
then concentrate on two theoretical aspects: the
hedging use and pricing.
We explain the basic hedging. strategies and
examine how hedging can be done with mutual funds and
undertake an experiment with past data on two mutual
funds in Hong Kong.
We also look at the pricing models on the
Index Futures and run through some of the price
characteristics. Lastly, we use the cost-of-carry
model and construct a series of theoretical prices
to see how well it predicts'the actual ones.
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May 26, 1986 marked the birth of the Hang Seng Index
Futures in Hong Kong. Turnover and net open position
increase steadily, reflecting growing interest from both
investors and speculators. This has also indicated the
high acceptability of a rather new investment vehicle.
Birth of Stock Index Futures
The first stock index futures contract began trading on
Feb 24, 1982 on the Kansas City Board of Trade with over
2,000 contracts changing hands on that day alone. Before
that, most futures markets have developed to provide
commodity price protection for real industrial,
agricultural and mineral commodities. During the decade
of the 1970s, the volatility of interest rates fostered a
wide range of futures contracts on government and
commercial debt instruments. Only until 1982, the stock
index futures were introduced to provide a similar price
protection effects to those who hold and trade common
stocks. At the initial period, people generally thought
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that stock index futures were legalized gamblingl: No
securities changed hands, and all transactions were
actually settled in cash. However, modern portfolio and
capital market theories have already separated the risks
inherent in common stock price fluctuation into two
components: systematic unsystematic risks.
Generally, systematic risk, also known as market risk,
is the degree of correspondence of a security's price
movements with the general stock market. In other words,
this portion of stock price movement can be attributed to
the movement of the stock market as a whole. The second
element of risk, unsystematic risk, is that portion of
price movement unique to the specific company or industry.
Stock Index Futures and Market Risk
Modern analysts, by using standard statistical
techniques, agrued that by combining many stocks into a
portfolio, in technical terms: to diversify, the
unsystematic risk can be reduced. Merrill Lynch notes on
this point, In a typical, diversified investment
portfolio of 30 or more common stocks, diversification
eliminates so much of the specific risk that roughly
The editorial of the Hong Kong Economic Journal on May 6
1986 carried a title of A Great Leap Towards Public
Gambling.
385 to 95 percent is specific risk. 'This only proved
that diversification can protect a portfolio from the
decline of a specific firm or industry, but it is no
protection against a general market decline. Regardless
of the portfolio policy or stock selection criteria, the
best-reasoned equities position-- no matter how well-,
diversified-- is not safe from the hazards or risks of a
general market downturn2. In anticipation of a downturn
market, the portfolio managers had to liquidate their
position, sell stocks short or to buy put options.
Unfortunately, these solutions are not viable in Hong
Kong. To liquidate their portfolio in a downward-moving
market may send the price even lower and there exist the
difficulty of finding enough buyers selling stocks short
is not allowed in Hong Kong and stock options are not
available at all. Stock index futures contract was
therefore formulated to hedge on such general market
systematic risk.
lMerrill Lynch, Pierce, Fenner Smitch. Inc.,
Investment Performance Analysis, Appedix D.
2Perry J. Kaufman, Handbook of Future Markets
(Wiley-Interscience Publication 1984) Ch. 49.4
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Approach and Methodology
This research paper is formulated with the following
objectives:
1. To provide a thorough understanding of the Hang Seng
Index Futures. The first chapter will therefore be
devoted to the operational and technical aspects: how
it is traded, what are the features and how to settle
2. To demonstrate the basic theories concering the use of
the Hang Seng Index Futures in hedging. Give example:
on short and long hedging.
3. To explore the effect of hedging on a well-
diversified mutual funds in Hong Kong with the Hang
Seng Index Futures.
4. To examine the characteristics on the actual price of
the Hang Seng Index Futures in relation to the spot
Index as well as to venture for a.mathematical proof of
the price theory in regard to the actual data from
August 1986 to February 1987.
We have paid a visit to the Hong Kong Futures
Exchange to seek a thorough understanding of how the Hang
Seng Index Futures works. We also obtained all the daily
closing prices for the Hang Seng Index Futures from the
date it started to trade.
On the other hand, we got the daily closings of the
Hang Seng Index for the same period from the Research
Department of the Hang Seng Bank.
5We decided to start with the data as from August
1986. We used this date as the dividing line because we
felt that trading volume prior to that is too small for
any meaningful analysis. The average daily turnover in
May, June and July, 1986 were only 1,635, 2,002 and 2,819
lots respectively. While the turnover on August 1, 1986
alone were 3,249 and the average daily turnover in August
1986 were 4, 115.
With the help from the MBA Division, we gained
access to the research data of the Hong Kong Economic
Journal and from there we selected the historical data on
two well-known mutual funds in Hong Kong, viz. the old
Court Hong Kong Fund and the Schroders Hong Kong Fund.
We hedged them with the Hang Seng Index Futures to see if
we can improve the return-to-risk ratio.
6CHAPTER II
HANG SENG INDEX
Before explaining how the Hang Seng Index Futures
works, let us first see what is the Hang Seng Index.
Index
Indexes have been created by statisticians to
measure relative value movements, directions and the
extent of changes. Consumer Price Index (CPI) is used to
indicate the general price level of the consumer goods.
Gross National Product (GNP) is used to indicate the
goods and services produced each year.-
Stock Indei
In the investment world, stock indexes would
probably be the figures most frequently mentioned. In
the United States, various indexes covering various types
of stocks, industries, types of business and even bond
prices movements were created. .In Hong Kong, the most
widely known one would definitely be the Hang Seng
Index. It was formed on July 31, 1964 with the base
number set to 100. It consists of 33 stocks chosen from
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the market. On average, these 33 stocks constituted over
75 percent of the total market capitalization and over
79 percent of the total turnover in the market. Thus,
the index can be considered representative of the
movement of the overall market.
Computation
It is computed on a Market Capitalization Weighed
Method. At any moment, the total market capitalization,
market price of the stock multiplied by the number of
issued shares of the 33 stocks is first calculated.
The figure shall then be divided by the total market
capitalization as at the base date, July 31, 1964. After
multiplying by 100, the Hang Seng Index as at that moment
will come out. As a demonstration, we would take the
closing price on January 23, 1987 to calculate the
Hang Seng Index. The 33 stocks that formed the Index,
their closing prices and market capitalization are
shown in Table 2.1.
Since this is a market capitalization weighed
index, the importance of individual stocks in the sample
will depend on its own total market value. A change of
price of a large company's share will have a greater
impact on the index than a comparable percentage price
change of a smaller company's share. Say, a 10 percent
price change on Hong Kong Shanghai Banking Corporation
8
Table. 2.:
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Source: Monthly Performance of Hang Seng Constituents
SHK Research Ltd January 23, 1987
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will lead to a 1.15 percent movement in the Hang Seng
Index. While the same 10 percent price change on
Hysan Development will only be seen as a 0.13 percent
movement in the Hang Seng Index.,
With this in mind, we now move ahead to see what is
"Hang Seng Index Futures"
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CHAPTER III
HANG SENG INDEX FUTURES
Futures Trading
When investments are discussed, most probably people
will talk about stocks, bonds, real estates or gold. Few
people will talk about futures which is viewed as complex
or is generally only for speculators. Ninety percent of
all individual futures trades lose money. And aggregate
losses are six times aggregate gains l. In actual fact,
futures tradings are just entering into contracts to
purchase or to sell a specified amount of a stated
commodity at a designated price for a specific period of
time. When comparing with our normal daily accustomed
cash transactions of purchasing or selling a specified
amount of a stated commodity at a designated price
immediately, the only difference we can find in the above
definitions is the time frame. Cash transactions ask
for immediate, clear-cut settlement while futures
tradings allow a certain period of time to pass before
the final settlement is made.
1Louis Engel and Brendan Boyd, How to Buy Stocks, 7th
edition (Bantam Books 1983), Pg 302.
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From the above, it can immediately be seen that this
is a Zero-Sum game, profit of one person would come from
the loss of another person.
However, very few futures contracts in the
investment world ever finally settled in real delivery.
About 97 percent of the cases, the futures contract is
liquidated by an offsetting transaction. For example,
if you previously bought a July wheat contract, you
liquidate it (or close it out) by selling a July wheat
contract l. Normal futures contracts involves a.physical
asset such as gold, silver, soybeans, oil or other
agricultural products. In Stock Index Futures, the
underlying commodity is a selected stock market index
which is neither tangible nor can be delivered
physically.
Cash Settlement
An innovative step is to settle by means of cash.
With cash settlement:
(1) the large transaction costs involved in
delivering the exact number of stocks that are
composing the index will not be necessary.
1Frank K. Reilly, Investment, 2nd ed (HRW International
Editions, 1986), pg. 512.
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(2) the convergence of the futures price with the
cash market price is assured in that the
final settlement price is imposed from the cash
market. That is, all contracts remaining open
after the last day of trading are closed out
or settled at the closing index value. That
value is determined by the closing prices of
stocks in the cash market.
(3) Quality risk involved among-normal commodities
futures is also eliminated.
Specifications
Hang Seng Index futures was built around the above
concepts with the following specificationsl.
HK dollar 50 times the HangContract Unit
Seng Index.
10:00 a.m.- 12.30 p.m.Trading hours
2:30 p.m.- 3:30 p.m. from
Monday to Friday.
Spot month and the followingTrading Months
two months.
: Order by number of contracts.Order data
1See contract specifications, Hong Kong Futures Excriange.
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Price quoted in terms of
Minimum price
Hang Seng Index, minimumfluctuation
fluctuation is one index
point (i.e. HK$50).
100 index points above orDaily price limit
below preceding day's
settlement price except as
provided by the Rule on
Expanded Daily Limits. No
limit on the spot month
contract. Once the limit is
exceeded, the market will be
closed for 30 minutes and
then reopened without limit
on price movement.
Second last business day ofLast trading day
the trading month.
The business day followingSettlement day
the last trading day.
Cash settlement. All boughtDelivery
and sold contracts in
existence at the close of
trading on the last
permitted day for trading
shall be settled by the
clearing house at the spot
index value for cash
settlement.
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Shall be declared by thePrice for cash
Clearing House and shall besettlement
the closing quotation of the
Hang Seng Index on the last
trading day as calculated by
the Hang Seng Bank, rounded
down to the nearest whole number.
Board Open OutcryTrading Method
: HK$12, 000Initial Margin
How It Works
Trading of the Hang Seng Index futures contracts takes
place on the Hong Kong Futures Exchange floor with prices
clearly displayed on the price board and television
monitors. All contracts traded are registered and
cleared by the clearing house, I.C.C.H. (Hong Kong)
Limited. It also acts as the manager of the Hong Kong
Futures Guarantee Corporation. The Guarantee Corporation
is owned by a consortium of banks which guarantee the due
fulfilment of every contract which has been registered
with the clearing house. This gives financial security
to the market. With the presence of the clearing house,
the buyer and the seller of a futures contract can deal
with a third party and offset their futures position
before maturity of the contract without the necessity of
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notifying-the original opposite party. This provideE
great flexibility in trading1.
An account with a broker is necessary before any
trading can be done. In Hong Kong, only registered
commodity dealers are qualified to trade as brokerage
firms for futures tradings, and only persons registered
as dealers or dealer's representatives with the
Commodities Trading Commission can act as account
executives or sales persons for the brokerage firms.
Once the account is opened, orders placed by the client
with the brokerage firm are to be executed competitively
on the market. After the date of execution, the dealer
must make out a contract note not later than the end of
the next trading day after the date of execution and
deliver the contract note to the client not later than 5
days after such date. The contract note so issued
must contain the name of the commodity. being bought
or sold, the date of execution, the price per trading
unit, the number of trading units, the amount of
commissions payable, and the name of the execution agent,
if any. The initial margin, HK$12,000 per contract
received from client for futures tradings must be kept
in a segregated bank account. The clearing house,
I.C.C.H. (HK) Limited, and an auditor's team will ensure
lI.C.C.H (Hong Kong) Limited, Introduction to Futures
Trading, Pg. 4.
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that this initial margin funds be properly safekept.
A compensation fund was set up under the management
of the Compensation Fund Committee appointed by the
Commodities Trading Commission. This has been
established to cover defaults committed by members of
the Hong Kong Futures Exchange in the course of, or
in connection with, futures contracts traded on the
Exchange. It is funded by members' deposits and by a
levy on contracts traded.
Minimum Margin Requirement
Hang Seng Index Futures contract also enforce a
minimum margin requirement of HK$7,500.00. This implies
that once the total loss of a Hang Seng Index Futures
contract goes to more than HK$4,500 (the difference
between the initial margin and the minimum margin
requirement, i.e. HK$12,000 minus HK$7,500), the
contract must be liquidated immediately.
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CHAPTER IV
HEDGING WITH HANG SENG INDEX FUTURES
Definition
The most important purpose served by futures market
is hedging. The essence is the shifting or
transferring of--the price risks of inventory ownership
from those who do not wish to bear such risks to those
who are willing to accept them.
The principal economic function of a stock index
futures market is to.provide a facility for the
management of price risk in the stock market.
Basic Strategies
There are two basic strategies which can be used in
hedging with stock index futures: short hedges (selling
hedges) and long hedges (buying hedges). A short hedge
is used to protect the value of a portfolio of stocks
against market declines. A long hedge is used to lock
in the current stock prices when a market rally is
anticipated in the near future.
18
Short Hedges
When an investor holding a portfolio of stocks
anticipates a market downturn, there is little he can do
to protect the value of his portfolio except to liquidate
all or part of it. However, this is a very expensive
course of action. The instantaneous disposal of stocks
will accelerate the downturn of stock prices. To relieve
this inherent price risk, the investor can take a short
position in stock index futures. Since the Hang Seng
Index consists of 33 major stocks of very large market
value, it can substantially reflect the overall market
movement. Thus, should the market really slump, the
investor's portfolio will decline in value, while the
short index futures position will generate profit. This
profit can offset all or part of the loss in the
portfolio. The following example illustrates how a short
hedge. works.
On January 5, 1987, an investor held a.portfolio of
HK$2,600,000 and he anticipated a market downturn.
Meanwhile, the January index futures contract was trading
at 2,610. To protect the value of his'portfolio, he
adopted a short hedge by selling 20 stock index futures
contracts which amounted to HK$2,610,000.
19
On January 26, 1987, the market downturn brought the
value of his portfolio down to HK$2,531,0001. He
liquidated the portfolio and made use of the fund for
alternative investment. However, the price of the
January index futures contract had also fallen to
2,503. Thus he could buy back his 20 contracts at
2,503 to realize a gain of
(2,610- 2,503) x 20 x HK$50= HK$107,000
This gain offset the loss resulting from the liquidation
of his portfolio.
Long Hedges
When an investor anticipates a market rally and
wants to take advantage of the expected market move, he
should purchase a portfolio of stocks from the market
at the current depressed prices. However, due to timing
differences, the investor may not have.enough funds to
make such a purchase at that time. In that case, he can
buy stock index futures contracts as a temporary
substitute. This involves the payment of a deposit
which is just a fraction of the total contract value.
Should the market go up as expected,•the long index
futures position will generate profit. This profit can
fully or partially offset the additional costs involved
1Basis the Hang Seng Index declined from 2,552 to
to 2,484, 2.66%.
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in making the actual stock purchases later at a higher
price. The following example illustrates how a long
hedge works.
On February 2, 1987, an investor anticipated a
market rally. He intended to take advantage of this
market rally by purchasing a portfolio of stocks valued
at HK$ 2, 600, 000. However, the fund would not be
available until the end of the month. Meanwhile, the
February index futures contract was trading at 2,619. In
order to protect against the expected increase in the
price of stocks that would be purchased in the future,
the investor placed a long hedge by buying 20 stock index
futures contracts which amounted to HK$2,619,000.
On February 26, 1987, the investment funds became
available. However, the stock portfolio originally
valued at HK$ 2,600,000 had now appreciated to
HK$ 2, 891, 0001. The price of the February index futures
contract had also gone up to 2,879. The investor then
liquidated his position by selling 20 contracts at 2,879
to realize a gain of
(2,879- 2,619) x 20 x HK$50= HK$260,000
This gain offset the higher price the investor has to
pay for the actual stock portfolio purchase.




The above differs from the normal perfect hedge
example in standard textbook. The resulting net
profit/loss is not equal to zero.
In 1967, Paul Cootner already commented that In
normal hedging practice (future and cash market), price
changes are not expected to be offsetting, and while risks
will be reduced, they will not be eliminated-. Rather,
there exists basis risk arising from the fact that the
futures price will not normally track the cash index
perfectly at all.. time.
Hedging with Mutual Fund
In 1984 Fred Nordhauser was able to demonstrate
that by hedging a mutual fund against a stock index
futures, one would expect decreased returns at reduced
variability of risk2. The specific hedging strategy he
employed, following the recommendations of the Value Line
Advisory Services of the Kansas City Board of Trade, was
to buy mutual fund and sell the index futures short as a
hedge against a general market downturn. The argument
runs as follows: any gain or loss on the mutual fund due
1Paul Cootner, The Journal of Futures Market, 1967
pg. 766.
2Fred Nordhauser, Using Stock Index Futures to ReducE
Market Risk. The Journal of Portfolio Management,
Spring 1984.
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to an increase or decrease in the market averages will be
offset by a loss or gain in the futures contracts.
However, as the mutual funds selected are expected to
outperform the market averages, an overall net gain will
result for the investor to the extent that the stock
portfolio does in fact outperform the market. For
example, if the market averages rise, there will be a
loss on the futures contracts but the loss on the futures
contracts will be more than offset by the gain on the
mutual fund. If the market averages fall, there will be
a gain on the futures contracts, and this gain will be
more than offset the loss on the portfolio. Furthermore,
the total return to the investor may be enhanced by the
premium that may be received on the sale of the futures
contracts.
Following Fred Nordhouser's example, we selected two
mutural funds in Hong Kong, the Old Court Hong Kong Fund
and the Schroders Hong Kong Fund, to run a similar test
for the six months from September 1986 to February 1987.
The results are presented in Table 4.1 and Table 4.2
respectively.
We are not able to arrive at the same conculsion as
Fred Nordhauser. In both cases, associated with the
mutual fund and index futures strategy are reduced
returns together with greater risk.
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Table 4.1
Monthly Holding Period Returns- Old Court Hong Kong Fund
E0CBA
Column CColumn A% Change% Change
minusOne-monthminusHang Sengof MutualMonth














Monthly Holding Period Returns- Schroders Hong Kong Fund
A EDCA
Column CColumn A% Change% Change
minusOne-monthHang Seng minusof MutualMonth
Fund Index Futures Column B Deposit rate Column DEnding
-10.97-8.22
-1.50 2.756.72Sep 1986












There are two major factors we can attribute to this
result. First, during the period under observation, we
were experiencing an upward rather than downward market.
To sell the index futures short implied loss during this
peroid of market upswing. Moreover, we found that both
of the mutual funds selected were not able to outperform
the market during this period. The Old Court Hong Kong
Fund grew 1.45 times and the Schroders Hong Kong Fund
1.39 times as compared to the increase in the Hang Seng
Index by 1.47 times. Therefore, the gain in the mutual
fund during this bull market was not enough to compensate
for the loss in the index futures.
However, we recognize there are shortcomings in our
studies. Most important of all is the short time frame
involved. We believe that six months are too short to
test any hypothesis. Moreover, since the Hang Seng Index
Futures is still new, we suspect that there may exist
some market imperfections.
We would therefore propose to run the same test
again after the Hang Seng Index Futures has been trade,
for three to five years and trust that more conclusive
results can then be obtained.
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CHAPTER V
PRICING OF THE HANG SENG INDEX FUTURES
In this chapter, we venture to make an analysis on
the price of Hang Seng Index Futures. We will begin by
comparing the spot index with the index futures to see
if there is any meaningful and consistent relationship
between the two. Then we will look at two models, the
cost-of-carry model developed by Cornell and French and
the expectancy model to see how they attempt to explain
the relationship between the spot index and the index
futures. To conclude this chapter, we will construct a
theoretical price for the index futures based on the
cost-of-carry model and compare it with the historical
figures to see if we can predict the index futures with
certainty.
Throughout our analysis, we will confine ourselves
to the data from August 1986 to February 1987. We use
August 1986 as a starting point as before that date the
trading volume is deemed to be too small to imply any
meaningful analysis1
The average daily turnover (lots) in May, June and July,
1986 were 1,635, 2, 002 and 2,819 respectively. The
turnover (lots) on August 1, 1986 alone wefe 3,249 and the
average daily turnover (lots) in August 1986 were 4,115.
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Table 5.1
Daily Closing of the Spot Index and spot Month tnuex rutures August I'1 b to reoruary tint
FEB 1981JAN 1987DEC 1986NOV 1981OCT 1986SEP 198AUG 1986
9 SS FFR SFSFF SDATE S
2452 24951 1874 1878 1903 1917 2090 2085
2458 2510 54 257 2585 26191931 1936 2120 2132
2606 26312460 24981945 1951 21,5 2155 2259 23013
26317 26492431 24782266 23161947 19444 1906 1904
2652 26472401 2449 2552 26102204 22501969 19665 1889 1895
2674 26802584 26172231 22732085 21216 1888 1895
2607 26222218 772163 21917 1920 1926
2603 25842431 24658 1931 1933 1970 1964 2204 2250
2562 2591 2714 27102440 24811966 1966 2271 23419
2695 27041976 1975 2280 2 318 2207 2265 2443 249410
2739 27442207 2261 2467 25181997 198411 1927 1934
2755 27532240 2299 2463 249 2615 26261966 196512 1905 1920
2740 27292591 25952261 229513 1909 1926
2578 25952244 22662249 228814 1925 1934
2559 25112449 248315 1931, 1946 1942 1953 2290 2337
2543 2561 2766 27632441 24611928 1943 2278 23 1316
2792 27861922 1941 2235 2278 2243 2261 2411 243217
2801 27892250 2274 2422 24591926 1939195418
2776 27722243 2258 2454 2479 2460 249719 195 193E 1939
2827 28272450 24902228 2271 2246 225420 1941 1941
2534 25552238 2260 2274 228,r21 1941 1943
2504 2510 2537 254522 194! 1944 1954 1954
2502 2494 2499 2518 2879 28841993 1984 2255 228023
2848 28742524 25182344 23562008 1998 228624
2874 28792361 23742012 199825
2484 2503 2844 28442378 23Of26,14 202026 1917 1924
2524 2524 2878 S. D.2354 23512344 234927 1933 1932
2553 S.D.2419 5.D.235628 1934 1934
-S.D. 2552 25452064 2064 2345 234 233029 1913
2559 25592068 S.D. 2313 231330
2568 S. D.2316 S. D.31
Source: Spot Index- HSI Services Ltd.
Futures Index- Newsletter, Hong Kong Futures Exchange Ltd.
Note: S= Spot Index
F= Spot Month Index Futures
"---" indicates a non-business day
S.D.= Settlement day for Spot Month Index Futures
F
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Spot Index Versus Index Futures
In Table 5.1 we listed all the daily closing prices
of the Hang Seng Index and the Spot Month Hang Seng Index
Futures for the peroid August 1986 to February 1987. As
can be seen, the Hang Seng Index Futures is not always
trading at a premium to the Hang Seng Index. This will
be explained later in the two models on the pricing of
index futures.
Next we look at the price volatility of the two. We
measure the price volatility by means of the standard
deviation of daily percentage price changes. The results
are listed in Table 5.2. We can see a definite tendency
for the futures to be more volatile than the index
itself.
Table 5.2
Standard Deviation of Daily Percentage Price Changes
Spot Index Spot Month Futures
1.2643August 1986-February 1987 1. 1977
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Assumptions
After the initial analysis on the historical values
of the futures and spot index itself, we will then turn
to the two basic models which try to explain the
relationship between the index futures and spot index.
All the way through we will make the following assumptions:
1) no taxes or transaction costs,
2) all securities are perfectly divisible and
there is no restriction on short selling,
3) simultaneous transactions are possible in both
markets,
4) the risk-free borrowing and lending rates are
equal and known with certainty, and
5) the dividend yield of the index (to contract
expiration) is known with certainty.
The Cost-of-Carry Model
To put in simple terms, the cost-of-carry model says
that with the futures index, an investor can choose between
two alternative investments:
1) holding (shorting) the index (as a portfolio) and
receiving (foregoing) the capital gain (loss) and
dividend income, or
2) buying (selling) an futures index and receiving
(foregoing) the capital gain (loss) while
receiving income from investing the principal at
29
the risk-free rate
For an investor to be indifferent between the two,
the respective returns should be equal. This
relationship can be shown in the following equation:
(4.1)
where
is the futures price at time t for a contract
that matures at time T.
is the riskiess interest return from time t to
time T,
is the stock price at time t, and
is the dividend payment from time t to time T.
Re-arranging the terms, we can see that the futures pricE
is equal to the spot price plus the difference between
the riskless interest return and the dividend payment:
(4.2)
We can show that if equation (4.2) does not hold,
then an investor can make an arbitrage profit.
Suppose that the futures price exceeds the cost of










In this instance, an arbitrager can make a riskless
profit by borrowing P at time t to purchase one share of
stock (index) and at the same time short one futures
contract. This will imply a cash position at time T as
follows:
from the debt,
from the stock holding, and
from the short futures position.
Which results in a riskless profit of
By the same token, if the futures price is less than the
cost of purchasing the stock and delivering it at time T
an arbitrager can reverse the above position by
shorting the stock (index) and invest the proceeds at
the risk-free rate while at the same time purchase
one futures contract. This will bring in the
followings at time T:
from the risk free investment,
from the short position in the
stock, and
from the long futures position
This means a risk-free profit of
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We can also arrive at the same conculsion by
comparing the position of an investor who purchases a
share of stock (index) at time t with another one who
makes use of the futures contract to purchase the stock
(index) at time T. Since the returns to the stockholder,
PT Pt. and that to the futures trader, PT Pt'
differ by a constant which is known at time t, the two
will bear the same level of risk. The only difference is
that the futures trader can defer his payment till time T
and can invest the money to receive an interest.
Therefore, the futures price must equal to the spot stock
price plus the difference between riskless interest
return and dividend payment. Arbitrage activities will
ensure this equilibrium.
The Expectancy Model
The expectancy model advocates that the futures
prices should be equal to the expected future spot
prices.* The expectation is the product of all the
participants in the market, who vote on the correct
future spot price by their trading on the futures price.
An investor will try to make a profit by buying (selling)
a futures contract if he expects the future spot price to
be higher (lower) than the futures price.
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If all participants in the market view the problem
in the same light, then the resulting futures price will
be the outcome of market participants trading to capture
profits when the futures price differs from their
expectations. This will be an ongoing process, with new
information reaching the market on a continuous basis,
requiring adjustment of expectation and hence shifts in
futures position. However, since the market is an active
one with low transaction costs and readily available
information, the futures price may reasonably be thought
to equal the market's expectation of future spot prices.
Based on the above argument, we can have the
equation below:
(4.3)
where Ft is the futures price at time t for a contract
that matures at time T, and
E(P)T expected spot price at time T
Since the index truly depicts the market, the return
on the market must equal to the sum of the capital




R(M) (T-t) is the return on the market,
PT is the spot price at time T.
Pt is the spot price at time t, and
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Dm is the dividend payment from time t to T
The dividend yield is treated separately here since
stock indices are typically computed net of dividends.
Computing the expected value of the uncertain return
on the market and the uncertain level of the index at
time T gives:
(4.5)
where E[R(M)(T_t)J is the expected return on the market.
Substituting F+ from equation (4.3) to equation (4 .5):
(4.6)
re-arranging the terms to solve for F t,
(4.7)
In other words, the futures price at time E for a
contract that matures at time T should equal to the value
of the index at time t plus the expected appreciation on
the index between the present and the time of delivery.
And the expected rate of appreciation on the index is the
expected return on the market minus the dividend yield.
This is-reasonable since the index is a true
representation of the market and the stock index does not
include the dividends that are paid on the stocks.
When we compare equation (4.7) with equation (4.2),
we can see that, if both models are correct, the expected
return on the market must be equal to the riskless
interest return, worked out as follows:
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Pricing Models and The Price Performance
At this point, we can go back to explain the
observations we have made on the historical values of the
index futures and the index itself.
Discounting
We can now see that it is not impossible to have the
futures prices of the index to be lower than the spot
prices. This will be the case when dividend yield is
greater than either the riskless interest return or the
expected return to the market.
Volatility
Secondly, concerning the volatility. Both models
advocate that the futures price is a function of the spot
price. Under the cost-of-carry model,. it is the spot
price plus the difference between riskless interest
return and dividend payment. And under the expectancy
model, it is the spot price plus the difference between
market return and dividend payment. Except for those
particular instance where we have a lumpiness of dividend
payment, we would expect that, on the average, both the
riskless interest return and the market return to be
greater than the dividend payment. Under these
circumstances, we would expect any change in the spot




In this section, we will make use of the cost-of-
carry model to work out a series of theoretical prices
for the index futures for the period August 1986 to
February 1987. The result will be compared to the actual
historical figures.
Before we attempt to work out the theoretical price,
it is necessary for us to make estimate on the relevant
parameters, the interest rate and the dividend yield.
For the interest rate, we use the average between
the high and low of the monthly closing of the inter-bank
rate. For the estimate of the spot month futures, we use
the one-month rate while for the more distant ones, we
will take the three-month rate. These rates are listed
in Table 5.3.
For the dividend payment, we assume a constant yield
throughout a particular month and make use of the
historical yield on the Hang Seng Index on a weight
average basis. These yields are listed in Table 5.4.
Based on the interest rate and dividend yield above,
we computed and listed in Table 5.5 a series of
theoretical price together with the actual futures price












Source: Hong Kong Economic Journal Monthly, April 1987.
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Source: Monthly Performance of Hang Seng Constituents
SHK Research Ltd.
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As can be seen, the theoretical price consistently
underpredicts the actual price. This is contrary to the
findings on the U.S. index futures markets'. This may
be attributed to the generally low interest rate
prevailing during the period and the bull market sentiment
in the stock market itself. The Hang Seng Index grew from
1874 on August 1, 1986 to 2878 on February 27, 1987. This
abnormal hike has definitely an influence on the futures
market.
1 See Bradford Cornell Kenneth R. French The Pricing of





In this paper we have explained the detailed
workings of the Hang Seng Index Futures in Hong Kong.
We have also demonstrated, with examples on how to
make use of the Index Futures for both long and short
hedging. In this connection, we tried to see if hedging
mutual funds with the Index Futures can increase return-
to-risk. However, the test with the Old Court Hong Kong
Fund and the Schroders Hong Kong Fund both cannot prove
this point. We proposed to undertake a similiar venture
after the Index Futures have been traded for a long
enough time.
We have also looked at the price characteristics of
the Hang Seng Index Futures and found two interesting
features. First, the futures price may be sold at a
discount to the spot price if there are large dividend
pay out. Secondly, the futures prices are more volatile
than the spot prices. We then went through the reasoning
of the cost-of-carry and the expectancy model on pricing.
We made use of the former and constructed a series of
theoretical price and found that they are consistently
under-predicting the actuals.,
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We must admit that the Hang Seng Index Futures is
too new to allow for any meaningful analysis. This is
especially true when the market is still dominated by
speculators. We would therefore plan to undertake
further research of this kind in three to five years froff
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